A novel protease inhibitor in Bombyx mori is involved in defense against Beauveria bassiana.
Entomopathogenic fungi, such as Beauveria bassiana, penetrate the insect cuticle using a plethora of hydrolytic enzymes including cuticle-degrading proteases and chitinases, which are important virulence factors. The insect integument and hemolymph contains a relatively high concentration of protease inhibitors, which are closely involved with defense against pathogenic microorganisms. To elucidate the molecular mechanism underlying resistance against entomopathogenic fungi and to identify a new molecular target for improving fungal resistance in the silkworm, Bombyx mori, we cloned and expressed a novel silkworm TIL-type protease inhibitor BmSPI38, which was very stable over a wide range of temperatures and pH values. An activity assay suggested that BmSPI38 potently inactivated the insecticidal cuticle-degrading enzyme (CDEP-1) produced by B. bassiana and subtilisin A produced by Bacillus licheniformis. The melanization of silkworm induced by CDEP-1 protease could also be blocked by BmSPI38. These results provided new insights into the molecular mechanisms whereby insect protease inhibitors provide resistance against entomopathogenic fungi, suggesting the possibility of using fungal biopesticides in sericulture.